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which are to be caused by a step-difference, without increasing the number of steps, by 
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SOLUTION: Wirings from specified externa! circuits to the respective memory cells (e.g. 
word lines, bit lines, plate electrode wirings), and inner wirings of the respective memory 
cells (e.g. wirings between transistors and capacitors) are separately arranged in a 
plurality of metal wiring layers. At this time, e.g. after wirings 21 , 22 and 23 of a third metal 
wiring layer 24 are formed, a flattened insulating layer of the third layer is formed by using 
the same processes as a first layer 12 and a second layer 18. After that, a connection plug 
27 to a storage node 27 is formed. A capacitor is formed and the uppermost layer 32 of a 
wiring layer is formed. Thereby, memory cells and the wiring layer of a peripheral circuit 
can be formed on the same plane. Hence, a step- difference damage is not generated at 
the time of lithography. 
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^DRAM (Dynamic Random Access Memory) IcImSIhI 

w\zfu-vmMtmj&^f\^x\^'^^^mwMm\z.^^i^ 

V^7.y'lyi:^tsUm^b^^^^ b ^^Wib^^mim, 
1 9 tcfa«c^^^f^^^[E]g§^Bo 



^^t^mm^ hfi:^:ib^^w. t -r § tt*« 1 

[lt*:^l 2] 7«^y ir/u^«^-r^BfII5MOS h^V 

^(DW^m<r>}:.\^pf^< bh^y^'ry^^tjt^m^h 

m(Dn^t^^ x>RAMU^bmmM^n^bxmtm-' 
xh^c b ^^mbi-^m^m s x\m^m 9 tcia^o 

Web Lfcm^ms\cum(D^mw^m^mmm<Dmm:}^ 

- hmMbWam^^coyu— han^f^-c^-^T^i^^ffi 
\^^xmm\cmf^i'^xu^^'r^^b^!^mb Ltim^ 

[11*^16] ttimzfi^-hmm(0<i^t^:<bh-U^:^ 

h u-i^y - h*f)mmi-^^xmmi'^xu^m\^^xm' 

^ ?s-r r ^ <^ ii#iis[ <^ -r § ft * « 5 X t^ft 6 
[0001] 

[^§^C0jg-r^S»55^^] :*:|i|P>^(l. DRAM (Dynami 
c Random Access Memory) ^tixfc^^g^^^IUSS^H 

[0 0 0 2] 

^^ft:*ffl[Hl^3^^tt(D;^<t;6^-Ct>. DRA 
-So DRAMf^. ^#(^SS±f^tT>S:U=^iJc^'^ h y y^J' 

smMM^^Vyi^i^:^^ (^T tmos h7>^-^;^ 
^fe^fc«]igSr/c^ MOS h7 vv^;^^lt. -y-hSffi 

60 ^^^<i^^<0—-)j<0W^M\t. MOS h^:xi^y^>5' 
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[00 0 4] ^(DXo^^P^'^V^Jl^CDm^Bt^h^^^^D 

^mnmmi^^^xmf^^ti^o dramo^i:;^^::^^ 

[00 0 5] D R AM(DB^^m^^^ < LXM^mit 

m^m'^^'ricmmmm^m'^i'm>^tj:x^f)*-fj:^tix 
m^^m^i^x. ^^^<zy^^M^ifi^^mm\.xm^ 

[0 0 0 6] L;5^L. ^^y^iy^'^m^^tl^^'r^^i^ 
mi 1 7^m4 2H-'ffi4 4H (1 9 9 5¥3^) 

2, 1 8, 2 4, 3 2;55?i?^$ix-CV>^o 
[0 0 0 7] ^^/^v^^;6^2l@ 1 8 iJ' ^ r> V^ig-C 

ji^^^ti>-cv^5o m^^^<iy^\t. mmT(Dii:±m{C7j^ 

U-i^/-K (SN) J ^V>5) 2 7 ^ ±{|IJ(D^J1^ 

(^T ^yi^-hmm (PL) J i:v^9) 34■ci5^^■e 

9, 1 4RW<^y VI O^lft'LXUOS hy>i>:^i^ 6 

<Dii:mM4{cmm^fi. T^u-hmns 4tt, 2sgi 

8. SmU 2 4(D-:/y^t 3SB<Dy<y V^lff l-XAM 

@ 3 2 o^SJEttl&oiBi^ 6 2t;:gEjgg$nri^5o 



[0 0 0 8] ^±(0^e*^J-eii:, ^^y<i^^^^^y^> 

mj^f>^-rrix^&rmh. myt^^^m^^^xm^om^ 

[0 0 0 9] zti^m<:fcisbK. ±m\^m^m^^^ 
u mmi=^y^y^x\mm\.xmmm^i&M,i'^ij 

^^w^^-^mE^^^fz^^w^^w^n^m^-^^^^xh^ 

[0 0 10] ffillSbfc<t 

[0 0 11] /ctia. itictt«l (otj^) ^lci:sy:7 ha:^ 

(1 9 8 9^1>^ 0SBPtt^^T®tiJ^mi^ rvL 

(1, 3— r-r v^c^;t46c^Xg;55jgij(c:i^.^ic/^i9, 
-CJt, mJE^R]AD-r^««BCOJl^^S(^fci^(^|!iitXm;d5ii 

\\L\z^^^(o^^t'^w>^^w§.m'^-h^tz. -^tz. m 
[0012] 

[0 0 13] ^tz. :^^m<Dm2<Dnmt. i^-gtsrt 

[0 0 14] Mtc. ;*:^P^com3ccii&5Jt, Xg^^ii 
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[0 0 15] 

m^tE^^^tzmmicm^xhrnmi^mm't^ ^ t t^^x^ 

[0 0 16] ^fc. /^V-t/l^Uxn, 

y-vty'\y-hmm(0 2^x^A,fzmmmm. (y'l^ 

[0 0 17] Mt-. :/u-hmm^t. ±^^y<i^^{c^ 

^^^^i^x'f'yytDm^^^^mm.mx^o ^tt*^'^ 
mt^^^, yi^-hmm\t^mxm^^ti^<D 
X. mmmKXoxwcMm^y4:^tf£^^Mmm&m 

tt^^o ^fz. DRAutWam\B\^^f^^^'ttzmmx 
[0 0 18] m^^'ry<i^^<DW^i^xmmf)*^^^ 

y-h^Rxj^yu- hnm<ommmm(Dmi^\cx^xmm. 

[0 0 19] 

^mms(Dmmijm^mm\c7r^Ltzw^^^>(Dm^m^^ 
mLx^\cnMcm.m^^c ^j^^. iii'-(ii2 sici^tt 

[0 0 2 0] <^mi^\i>mi\cr.^(D?^^V't/utm 

m. 4, 5\t. urns. e\t. ?^^v±/i^u^mf&ir6 



8\t. ^MOS hy>i^:^^^i^m't^fzi!b(D 
y<y^>^-Z^B>'^mM. 1 2, 1 8, 2 4, 3 2 it. 

^n^^. mi. %2. ®3. %A<D^mwmm. 9, 

14, 20, 2 5 It. ^^yir/v^3S£^^r^fti^ffl<^7'^ 
10, 17, 2 3ti. ^^y-t/i/giScO^igcffl/^^y 
10' Ml (B L) , 15, 2 2(1, p^^U 

ir/^§IScOiS*l. 9' , 13, 1 9 It. miIM%<r>^'E-'fk 
mM<r^-fy^. W \myQMm<n^mM^<vY. 1 
1, 16, 2 1. 2 6 ltj^i2[ElSSt7)SBlft. 2 7 It. 
/N^v-i^cD;^ b U— i/y- K (SN) . 3 4 ft. =3r^^^i/ 
^COT'l^-h®® (PL) ^^fo 

[0021] ia2icy^y -^^^$^(^±©111 iSiWm) ^ 

iR]{cii^^/T^L. ;^hu-'':^/-K (SN) jKigg$iJ^2 
yfvVU (BL) SJgc§l$^Srl;0^gf7FtfCo 

{ry-Clt. DRAMOy^y^J:^2 5 6Mbit<i: L. ^ 
5 m, 0. eSMm^L/Sio 

[0 0 2 2] ^felc, m 1 ^ffii^^-Cp^^!;ir/i-(7)?fM:^?£ 

m:-x.^y A-)^Ym\M2^w^)^\.. m'&(omm\^^ 

mm-t^ hy^i^y^^ 7 ^m^Lfzo hyyz^y^^eR 
xfhyy-:^y^^ 7(Dmcy^-/u vmitm 2 mm * ^ 

fzmimmm) ^m^u m^m^mLxvy^- m 

y^^^6, 7t. y^-jvvmi\:M2\cm-5<^mtm 

m^^^o Ml-. ^m^<Dmm^m^^tz^\^. \\:^^ 
wmmm^Mx^fzo ^mt\^fz^<y^y^ 
-i^B i^mmm 8 ^M^\^tzo 
[0 0 2 3] m^''xmi&mM\^^U'K'km\'f . 

(BL) 10' ^(DmU':^y^^RV^yV^-\P/-Y 

(SN) 2 7^w^<ofz^(Dmm-fy^9.Rxy^w^^ 
Kga«i6, 2i^^U(Dfz}^(Dmm.'fy^9' m-f 
y^<D^un\t<^y^y^y'y^^^Ltzr\ 
y(ommt*^'^mxh6)^m^LfZo 

0' . y^hl^—i^^—h^2 7^<D]gf^(Dfzi^(Dy<y VI 
ORXf^lG. 2 l^<Dy<y VI I' tmmH^M 
^LfCo :L<Ot^. fi/h«10' . KlO, 1 
1' RXfmmi lit. TiN/Al/TiNa®(^l^-1S 

i^xmmcj^)& Lfco z(Dm 1 (o^mi^m 1 2 £0/^':y 

VRU^m^m^m. igcV^-C. T'yX-^CVDjfe (Cheoi 
ical Vapor Deposition) ttWSltr^ 

{b3t^ (siOs)] ^±m{cm^\.. it^^m 

[0 0 2 4] ^v^-c. [^^i^Mic^«:A:$r5ittr. /^^ 
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[0 0 2 5] m^x. mm»m:imwK^m\ix^^2 

l-^<Omm'yy^\^. K2 3-^O^My7^2 0 

^J^^LfCo ISfetC, ^ 3 ^ i cO^MSBi^^ 2 4 <0@H«l 2 
1, 2 2^U^/-^y K2 3$:Ji^^LT/!i^f>. tiII2cbl^C^ 

[0 0 2 6] m^. ^^^<i/^^^j.T(D^mxr^^\.x 

1. (W) ^>5./^:y^j£ (ffi(CCVDffi;d5 

2. y±Y') )/{fyy>(\c^^u%. m^^T/^v^. 

7/imXO. 5 /xmCD^&<7);^ hU— K2 7^J^ 

5. y:tV')y^yy^\^^'omt. m^^tr^^ofco 
1 r o fe± u ( c ^ L fc ^ -V / ^° ^ (o^mi^K t ?i § £ 

7. Tiit^Sfii»S8, 12. 18, 2 4(OJi^^i£^[nIC 

^IS-e. ^{t;5^^:^(TiN)M2 9^?i^^L, 

8. ^C0±{CT/l-^^^7A(Al)M3 O^J^j^L, 

9. ^CD±(rSl5g{l:5^>5^>'m3 1 ^W^^X^fZo 

10. y:t hV y^yy-[{zx^W^^. m^tr/^o 

11. K7>r^iy^>'i/(Cj:f9, TiN/Al/TiNa® 
[0 0 2 7] fc/cL, ;^ hU-i^/-K2 7±<^ia*|H 

yi^-hmm (PL) 3 4 /eft). j^i22[Hies±-cfisaj^ 

mm^omM2 en. ^-^^^^^M^^^xmm^^iS.^ 
ti^o myu—hnm3 4\zMLxmMmj^vcc 
<Di/2(D'^w^tm^^ti^o ±^<D^^y<i^^^m 

\X 1 . 5 5m m^X\ mitm^mm^nx 1 . 6 n m 

22 fF (:7:i:A h>^r 7 K) -efe^o ::co^lctt. 2 

[0 0 2 8] Xe^(l|^±C0 1 1-C^b^o wtLiil^L 



"C. m2 2\C^Ltz%^m\t. 2 0XS^^^^®^LTV^ 

[0 0 2 9] :^mm(D^mt'^^&mt^^LX'^t^ 

1) ^^y<i^^^m±SX]^^Lfzfc^. y^^Vt/Vt 

mmm^om.^m^m-^m±xmf&x^ t<Dit 

2) ^^y<>^^ ^m±:ijxm^i'fzfzi^. ^^y-t;^® 

tth\^. ^<oTM^^m^i\:^^^tt^xts^. ^ 
fcs T'u- f®<i3 4--og^igg:A:ji^^/!fS7iv^(D-c. yy 

[0 0 3 0] 3) ^^/<i^^<D-:f\^—VnM3 A^m^iiD. 

[OQZl\ AMO^mt.. 2 5 6MbitODRAM(c: 
^^^XXh^iy^. ^^6 4Mbit(DDRAM{C>^Lr 
iifz. 1 Gbiti^it^cODRAMtC^Lrfcf^C^tS 

[0 0 3 2] ^XTK. m2 2\Z7r^\.fz%^m<0^^^<i^ 

^mmxMRxim^^^^iy^^^mx^fz'm^mi 8<7)» 

|^C< 2 5 6Mbit-efe5o 

[0 0 3 3] 1. ^:Xi/^x>'^CVD?£-CJ?$ 0. 2 
2. >^:^^ hy y^y:7.ftC^t9S^^Im^^^T?iV^, 

<DTnnM^W^^\^fz. ^\^. ;^ bu-v?y- K2 7C0 

4. i?^o. z iim(ozMi\:Mmm^mm^^. 

5. y;^- hy y^y>'^(cj:l9@3fe>au^^^^^T>'^v^, 

6. K^--f ^^y^>'^(;i<t 0. 4MmX0. 4 m 

7. ^^-^;^y^>'K^CVD^-C?l^^L. 

9. -®^tai^M^^ii^^-rSo 

10. -sM\t^>'^^^^cv'Dm^m\^xmm\.. 

11. y;t hV y^yy^i^^^u^Rxf^^^n^^ 

v\ 

12. K7-r^^y^:/^(-<t "^i^^^gp^J-coigf^b^s^Vi?^ 

>'^^4^^^I^^LTO^tt^^2 8^?i?^L. 

13. Ji:^0. 1 MmCDS{t;^^y|^Sr^ffitC:^:Kt. 

14. 'fu-hmm3 4<D3\mu^y:th})y^yy^ 
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15. :i^^y^y'^y^^mi':it-Vyi^—VmUS 
^L. 4±|:i0. SmhiXO. 5 /z m^^ 

1 6. ^om. mm\B\m(DmBi G^j&^ir^ltM::^ 

1 7. T/V-^^^^i^M^Srit^L. 

1 8. ^^fb^^^K^^r^aU. 

19. yirv^)y^yy'<\^x.^®%'sam^i:rxfi 

2 0. K^^:3^^y^^^(::<t <9> TiN/Al/TiNS 
g«it<^gai^l 6>lr?I^Mfe-r5o ^±<7)<t5(C. i^iZ2[HlSS 
coSa|g?^^l^7^ -etc 2 0 ^0 

[0 0 3 4] <||Jg{?tj2 >DRAMC0^2O^?l|^^ffiL 
[0 0 3 5] ^^/<i/^(D%'&JLm^. UilTcOii«9-Cfc 

1. fi^(Pt)^^/^°y<?'^-cJi:$ 0. iMmic^ai 

3. K7-r J; 19. g^ggT"^^ 2 5 ±(C0. 
7MmX0. 5 MmO^fecOy^ h v^y- K(SN) 2 

7^Ji^^Ufco :ito^i^(cj:i9. ;^hu-v^y-K2 7 

^V®#&l^3 3«rJJ^^LfCo 

7. ^<D±(ce^K3 4^?i^^U. 

9. K^-r^y^:^i/{-J;'9. T'w-hSli (PL) 3 

4 UfCo 

[0 0 3 6] ±5*(D=5r^/N'i/i5'ffiafl. 0. 3 5 m 
•C. g?<l:i^^]KJf 0 . 3 6 n m<D^^ ^i^^ffl 

V^■CV^Sfc^^?. :^-Y^^>'^^l:f*2 2 f F-efoSo 

±®-cy ^ y ir/u®-$r>^^ -Y^'^'"^^®*^ i: Lr^ijffl-r 



[0 0 3 7] t^^. 7'U-^a^^fflV^r^y7'±^fi 
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3. Vy-f:^y^y:^\CX^. y^hi^-i^/-V27(D 
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